



























































































































































CPM SCHEDULE SPECIFICATION

REQUIREMENTS FOR THE C.P.M. PROGRESS SCHEDULE. The C.P.M. progress
schedule submitted shall be a network diagram with a numerical tabulation for each
activity.
A. Network Diagram. The network diagram shall show a logical sequence and
quantities of the required work. The network diagram shall also show the order
and interdependence of activities. The Contractor shall prepare the network
diagram making use of the crew hour estimates and material delivery schedules so
that the project or tied projects are completed within the specified contract period.
The Contractor shall take account in the network diagram for any critical closure
periods and limitations of operations specified in Article 1108.03, the contract
proposal, or the plans.
The basic concept of network scheduling shall be followed to show how the start of
a given activity is dependent on completion of preceding activities and how its
completion may affect the start of following activities. The network diagram shall
include the following:
Activity description
activity duration (work days)
intended production rates
any activity done by a subcontractor denoted (the subcontractor identified)
location of activity
critical path denoted
event nodes numbered
all restraints noted
slack "or float" for each activity (work days)
work days calendar which extends for the length of the Contract plus 25
percent additional time.
dummy paths denoted
start/completion dates
B. Numerical Tabulation. The Contractor shall include a numerical tabulation for
each activity shown on the detailed network diagram. The following information
shall be furnished as a minimum for each activity on this tabulation:
event nodes numbered
activity description
activity location
if activity done by subcontractor (identify the subcontractor)
estimate duration (work days)
earliest start date (calendar date)
earliest completion date (calendar date)
latest start date (calendar date)
latest completion date (calendar date)
Contractor's intended start date (calendar date)
Contractor's intended completion date (calendar date)
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slack or float for each activity (work days)
quantities involved on each activity based on Contractor's intended start
and completion dates

This numerical tabulation can be either a computer printout or prepared manually.
There shall be a column for each of the above requirements.
C. Other Specific Requirements. The construction time, as determined by the
C.P.M. progress schedule, for the entire project or any milestones shall not exceed
the specific contract period. No individual activity duration shall be longer than 20
work days unless specified in the contract proposal or by the Contracting Authority.
A unique activity numbering system shall be used to identify activities by bid items,
work items, areas, procurements or subcontractors. If sub-networks are used, no
two activities shall bear the same activity number or description.
There shall be a legend with the C.P.M. progress schedule defining only
abbreviations, terms, or symbols used.

USE OF C.P.M. PROGRESS SCHEDULE IN CONSTRUCTION OPERATIONS. No
contract work will be done without a C.P.M. progress schedule approved by the Engineer.
The items in the activities for the denoted critical path will determine the controlling
operations of the work for the charging of working days.

During the life of the project, The Contractor shall review the C.P.M. progress
schedule with the Engineer bi-weekly unless otherwise specified. The Contractor shall
submit a revised C.P.M. progress schedule within 5 working days of the review meeting if
the Contractor is behind schedule or if the schedule has been modified. All revised
C.P.M. progress schedules must be approved by the Engineer. For each revised C.P.M.
progress schedule, the Contractor shall submit 3 copies to the Engineer.

. If the Contractor deviates from the current approved C.P.M. progress schedule by
doing activities not in the logical sequence of the critical path, payment will be withheld
for the pay items for the affected activities until the Contractor submits a revised C.P.M.
progress schedule and this schedule is approved by the Engineer.

A revised C.P.M. progress schedule shall be required if the controlling operation
falls 10 working days behind schedule, the Engineer then may take steps specified in
Article 1108.02G to insure satisfactory completion of the project. If the controlling
operations falls 20 working days behind schedule and it appears that the completion of the
project in the specified time is in jeopardy, the Contracting Authority may take action
described in Article 1102.03B and Article 1103.01 and may take further action described
in Article 1108.02G.

METHOD OF MEASUREMENT AND BASIS OF PAYMENT. The cost of preparing

and revising the C.P.M. Progress Schedule shall be included in the bid item of
Mobilization. The current specification for Mobilization shall apply.
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LINEAR SCHEDULING SPECIFICATION

REQUIREMENTS FOR A LINEAR SCHEDULE - The progress schedule submitted shall
be a linear schedule which accurately and clearly depicts the contractor's plan for
completion of the specified work. The linear schedule must show all of the controlling
work items. The bar chart shall also show other items of work which could impact the
controlling items or become controlling items should changes or delays occur in the
execution of the work. All items of work specified in the contract shall be accounted for in
the linear schedule. The controlling logic shall be shown graphically or with a written
narrative submitted with the linear schedule. The production rates for each major
controlling item or activity shall also be provided. For each item on the linear schedule a
narrative description of the scope and content of the item shall be provided.

USE OF THE SCHEDULE - No contract work will be done without an accepted progress
schedule. The linear schedule shall be used to represent the plan for the project for
purposes of monitoring the progress of the contractor, for determining the controlling
items of work, and for making time adjustments to the contract based on changes. Unless
otherwise stated each solid line represents continuous production from the beginning
location and point in time to the ending location and point in time for progress monitoring
purposes.

During the life of the project, the Contractor shall review the schedule with the Project
Engineer bi-weekly unless otherwise specified. The contractor shall submit a revised
schedule within 5 working days if it is determined that the project is behind schedule or if
the plan has been modified. All of the revised schedules must be reviewed and accepted by
the Project Engineer. For each revised schedule the Contractor must submit 3 copies to the
project engineer. Payment may be withheld if the contractor deviates from the current
accepted plan and fails to provide a current representation of the plan in an acceptable
form to the project engineer.

LINEAR SCHEDULE STANDARDS - The linear schedule shall be prepared in a neat and
clearly legible style to the project engineer. The linear schedule should identify the time
units(dates or work days) on the left side and have the location(station number) scale in
appropriate units across the bottom. A legend describing all symbols and notations used
on the chart should be provided. At a minimum, each activity shall be represented by a
diagonal line( the slope of which, represents the rate of progress), a bar, or a block. For
typical activities that represent an activity that progresses from one location to another the
diagonal line will be used. For activities that occur at one location and consume time, a
vertical bar will be used. Blocks will be used to represent activities that consume
significant areas of the project for periods of time. The schedule for the entire project shall
not exceed the specified contract period. No individual item shall have a duration longer
than 20 work days unless specified in the contract proposal or by the Contracting
Authority. Notation to differentiate between planned and actual progress shall be clear and
noted in the legend.
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METHOD OF MEASUREMENT AND BASIS OF PAYMENT - The cost of preparing
and revising the schedule shall be included in the bid item for mobilization. The current
specifications for mobilization shall apply.
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APPENDIX B
A large group of states with similar specifications were found. These specifications

typically required the contractor to furnish the Engineer with a "Progress Schedule" (or

CPM) showing the order of the work and time required for the completion. This schedule
would be used to establish major construction operations (or salient features or controlling
items) and to check progress. The states that used language similar to this are:

Alaska-88 (include list of procurement dates for material and  equipment),

California-88 (no progress payments before submission of satisfactory
schedule),

Georgia-83 (prepared of furnished form or acceptable CPM),

Idaho-90 (on furnished form, indicate multishift work),

Illinois-88 (show intended raté of production for controlling items),

Kansas-90 (when required by Engineer),

| Kentucky-91,

Louisiana-82 (supplied bar graph form submitted to Project Control Section),

Maine-90 (include detail schedule of operations involving utilities),

Maryland-82,

Massachusetts-88,

Minnesota-88 (show intended rate of production for controlling items),

Missouri (at request of Engineer),

Nevada-76,

New Hampshire-90 (include erosion control schedule),
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New Mexico-76
New York-85 (submit outline to Regional Director),
North Carolina-84,

Ohio-91 (approved form, show proposed prosecution of work),

Oregon-84 (emphasize first 30 days, submit comprehensive schedule within 30
days),

Rhode Island-71 (show early and late start, early and late finish, free and
total float)

Texas-82,

Utah-79 (show cumulative % of contract at 20, 40, 60, 80, and 100 % of time),
Virginia-91,
Vermont-90,

Wyoming-80.

A number of states were found that had specifications significantly different enough
from the previous group to warrant separate treatment. A summary of the specifications,
particularly, items that differ from the typical specifications listed above, is presented for

each state.

Alabama-89. Submit a bar graph for projects with durations greater that 60
working days. Include start and completion dates for each bar and the overall project. A

CPM schedule may be required in the proposal.
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Arizona-90. Submit a 2-week schedule to the Engineer at weekly meetings
including dates of major phases of the work and status of ongoing activities. Submit a
progress schedule at the preconstruction conference including the order of activities, start
dates for salient features including materials and equipment, drawings, submittals,

inspection of structural steel fabrication, and completion dates.

Colorado-91. The Contractor shall submit a Progress Schedule within 10 days of
the date construction is authorized to proceed. The Contractor shall revise the Progress
Schedule to show any substantial change within 10 days of the Engineer's written request.
Failure to submit a revised schedule will result in withholding progress payments.

The Progress Schedule may be submitted on Contractor furnished forms or on
forms supplied by the Division. The Progress Schedules shall consist of a Comprehensive
Bar Chart and a Methods Statement, each on a separate report.

(a) The Comprehensive Bar Chart shall show, as a minimum, the following:

1. The salient features, as listed in the special provisions, listed in the order in

which the Contractor proposes to carry out the work.

2. Any feature not listed in the special provisions that the Contractor considers a

controlling factor for timely completion.

3. The time span of construction activities for each salient feature, and its

relationship in time to other salient features.

4. The total anticipated time necessary to complete all work required under the

Contract.
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5. Sufficient space for each salient feature to permit additional plots parallel to the
original time span, one for a revision of the planned time span, and one showing

time spans achieved.

(b) The Methods Statement shall be a narrative description of the activities
displayed in the Comprehensive Bar Chart. It shall contain details as follows:

1. A description of the activities within each salient feature including methods to
be employed.

2. A description of activities within each salient feature, related to the location of
or off of the project where these activities will occur.

3. An estimate of the time during which a salient feature is inactive or partially
inactive. This estimate shall show the beginning and ending dates of the reduced
production or inactivity.

4. The anticipated delivery dates for equipment or materials in any salient feature
that can affect timely completion of the project.

5. Critical completion dates for any activity within and salient feature to maintain
the progress indicated in the Progress Schedule.

All information on the Methods Statement is proprietary and will be kept

confidential....

Delaware-85. The Contractor, prior to the "notice to proceed”, will be required to

submit for the Engineer's approval his/her proposed work schedule in detail, including
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proposed dates for ordering and receiving construction materials and similar items which
control the items of work....

In all cases, upon submission of a revised work schedule, the contractor shall be
required to state in writing the reason(s) for the changes. Any documentation in support
thereof must also be submitted.

The accumulative number of working days shall be reviewed, verified, and signed
by the contractor's representative, and the Engineer's inspector, at the end of each two
week period; the accumulative working days also will be shown on the contractor's
estimates for partial and final payments....

The contractor shall be required to submit to the Engineer, on each Friday, a
"Proposed Activity Schedule" for the following two week period. This activity schedule
shall not be a duplication of the information shown of the "proposed work schedule" but
rather shall provide specific details related to actual construction activities the contractor

plans to have in progress during the reporting period....

Florida-91. ....Each activity shall show a beginning work date, a duration, and a
monetary value. Activities will include procurement time for materials, plant and
equipment and review time of shop drawings where they are appropriate and essential to
the timely completion of the project. The list of activities will include milestones when
required by the plans or special provisions. In a project with more than one phase, each
phase and its completions date will be adequately identified and no activity will span more

than one phase....
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The schedule shall be accompanied by a working plan, which is a concise written
description of the Contractor's construction plan....

The Contractor shall submit an updated Work Progress Schedule only when
requested by the Engineer...

Failure té finalize either the initial or a revised schedule in the time specified will

result in withholding of all contract payments until the schedule is approved.

Hawaii-85. For contracts less than One Million Dollars or calling for contract time
of less than one hundred working days, the contractor shall submit....a progress schedule
similar in format to the sample furnished by the Department for the Engineer's approval..
...He shall also show the relationship of working days to total earnings by graphical
representation....

For contracts which have both a contract amount of One Million Dollars or more
and call for contract time of one hundred working days or more, The Contractor shall
submit....a progress schedule for the Engineer's approval. The progress schedule shall be
prepared on the basis of the critical path method of scheduling acceptable to the Engineer.
...The progress schedule shall also include a graphical representation of the relationship of

working days to total earnings.

Mississippi-90. The Department will furnish the schedule or the Contractor may
submit his own proposed schedule on the same form. The bar graph shall indicate

controlling phases of the work with start and finish times for each phase. One phase
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begins no later than the beginning contract date and one phase will be shown in progress

until work is scheduled to be completed.

New Jersey-83. (c) Intent, Responsibility and Time. Scheduling of the construction
is the responsibility of the Contractor. Therefore, it shall be the Contractor's
responsibility to determine the most feasible order of work commensurate with the
Contractor's abilities and the (;ontract Document. The requirement for the progress agrees
that it is responsible in all respects or that the progress schedule, if followed, will result
in timely completion of the Project. The bparties agree that the progress schedule is not
part of the Contract. ...

(e) Types of Progress Schedules. All progress schedules are to comply with the
foregoing provisions of this Subsection. The progress schedule shall be one of the
following types depending on whether the Contract requires the progress schedule as a
Contract Item or not.

(1) Progress Schedule When the Item "Progress Schedule” is a Pay Item. The
progress schedule shall be prepared by the Critical Path Method (CPM), Project
Evaluation and Review Technique (PERT), or a comparable network system conforming
with the requirements hereinafter prescribed. ...

The network shall include, as a minimum, one activity for each discrete component
part of each Pay Item scheduled in the Proposal. The Engineer may allow for grouping of
similar Pay Items. The system shall consist of network diagrams and accompanying

mathematical tabulations as described hereinafter.
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Diagrams shall show the order and interdependence of activities and the sequence
and quantities in which the work is to be accomplished as planned by the Contractor. The
basic concept of network scheduling shall be followed to show how the start of a given
activity is dependent on the completion of preceding activities and how its completion may
affect the start of following activities. The critical path shall be distinguished from other
paths on the network. The network shall include the following:

(1) activity description

(ii) activity duration (work days)

(iii) critical path denoted

(iv) event nodes numbered

(v) all restraints noted

(vi) slack or float for each activity

(vii) work days calendar which extends for the length of the Contract plus 25
percent additional time. |

In additional to construction activities, network activities shall include the
following: (1) the submittal and approval of samples of materials and shop drawings, and
(2) fabrication of special materials. All activities of the Department that affect progress
and any special Contract required dates shall be shown.

The mathematical tabulation of the network diagram shall include a tabulation of
each activity shown on the detailed network diagram. The following information shall be
furnished as a minimum for each activity on this tabulation.

(i) event nodes numbered
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(ii) activity description

(iii) estimate duration

(iv) earliest start date (calendar date)

(v) earliest finish date (calendar date)

(vi) latest start date (calendar date)

(vii) latest finish date (calendar date)

(viii) Contractor's intended start date

(ix) Contractor's intended completion date

(x) slack or float for each activity

(xi) quantities involved on each activity based on Contractor's intended start and
completion dates

(xii) percentages of activity completed

(xiii) critical path activities denoted

This mathematical tabulation can be either a computer printout if a computer is
utilized in computations, or one manually prepared by the Contractor, with a column for
each of the above requirements. The Contractor shall update the mathematical tabulation
on a two month basis and shall provide the Engineer with updated copies of the computer
printout or manual tabulation, whichever is utilized. The updated tabulations shall reflect
the current status of activities as outlined on the network diagram. If any delays have
occurred, these shall be noted for time consideration, the updated tabulation sheet shall
reflect all changes in dates, durations, and float time.

Conditions may develop which require network logic revisions to the original
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diagram. If during the progress of the work, major changes develop which necessitate
changes in the original plan, the Contractor shall make such changes so as to depict the
current mode of operation and shall provide the Engineer with a revised network diagram.
The accepted progress schedule will be paid for at the lump sum price bid for the
schedule completed as specified including all necessary updating. Twenty-five of the lump
sum bid will be payable upon approval of the .initial submission with the balance paid upon
approval of updates at a prorated sum based upon the number of anticipated updates to be
submitted during the Contract Time. Payment will be made under:
Pay Item Pay Unit
Progress Schedule Lump Sum
(2) Progress Schedule When the "Progress Schedule” is Not a Pay Item. This type
of progress Schedule shall be submitted to the Engineer within 15 days after execution of
the Contract by the Commissioner. The progress schedule shall be in the form approved
by the Engineer and may be of the bar chart or similar type. The schedule shall be in a
suitable scale as to indicate the percentage of work scheduled for completion at any time.
The Contractor shall update the progress schedule when Project conditions have changes

such to invalidate the current schedule.

Oklahoma-88. The Contractor's progress schedule prepared pursuant to this
Subsection shall employ a network analysis system as described below when specified on
the Plans or in the Contract. Implementing this system for the planning and scheduling of

construction shall be the responsibility of the Contractor. As a minimum, the network
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analysis system shall be prepared in accordance with the Critical Path Method (CPM) as
presented in the Associated General Contractor's Manual "Use of CPM in Construction."
Scheduling methods, other than CPM, will not be acceptable.

The system shall consist of arrow diagrams, computer mathematical analysis,
calendar, and narration.

The arrow diagram shall show the order and interdependence of activities and the
sequence in which the work is to be accomplished as planned by the Contractor in
accordance with all Subcontractors and other prime Contractors. The basic concept of the
arrow diagram shall be followed to show how the start of a given activity is dependent on
the completion of preceding activities and its completion restricts the start of following
activities.

The detailed network activities shall include, in addition to construction activities,
the submittal, approval of materials and shop drawings, procurement, installation and
testing of materials and equipment that are on the critical path. The system shall show
early cofnpletion of certain portions of the project as specified herein.

No activity duration shall be longer than 20 workdays without the Department's
approval. The Department reserves the right to limit the number of activities on the
schedule to between 50-500 activities. Detailed networks shall show a continuous low
from left to right and be drafted on paper 24 inches in width and 36 inched in length. The
drafted network diagram alphanumeric characters (numbers and letters) shall be large
enough to be easily read. The network diagram arrangement shall allow sufficient room

between diagram paths for "red line" modification of existing activity and/or diagram
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arrangement. The foilowing information shall be shown on diagrams for each activity:
Preceding and following event number, description of the activity, and activity duration in
work days. The critical path shall be highlighted in order to be distinguished from the
other diagram paths.

The initial .and monthly update program or means in making the mathematical
computation used in making the sort or schedule shall be capable of compiling all
completed and partially completed activities. The program shall be capable of accepting
revised completion dates as modified by approved time adjustments and recomputations of
all tabulation dates and total float accordingly.

The program shall list the activities in sorts of schedules as follows:

(1) LJ. or node sort, by the preceding event number lowest to highest and then in

order of the succeéding event number.

(2) Total float sort, by the amount of total float then in order of preceding event

number.

The mathematical analysi}s of the network diagram shall be updated monthly unless
waived by the Resident Engineer in writing.....

Not later than the fifth day of each month of the project, the Contractor will submit
four copies of an updated I node-J node and Total Float Computer sort illustrating verified
progress. Included shall be a written narrative describing the critical path and logic
revisions or modifications to the schedule, including, but not limited to, changes in the
method or manner of the work, changes in specifications, extra wbrk, changes in duration,

etc. No logic revisions or modifications shall be made without prior approval of the
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Department. Failure to submit the required monthly network analysis system updates will
cause the Department to withhold the monthly progressive pay estimate until such time as
the update is received by the Department.

The Contractor will further submit two copies of revised activity on arrow diagrams
for the following: delay in completion of any critical activity; actual prosecution of the
work which is, as determined by the Department, significantly different than that
represented on the schedule; the addition, deletion, or revision of activities required by
Contract modification; or any logic revisions or calendar revisions. The Contract
completion time will be adjusted only for causes specified in this Contract.

As determined by CPM analysis, only delays in activities which affect milestone
dates, critical path, or Contract completion dates will be considered for a time extension
under Subsection 108.07..

...It is understood by the Department that the Contractor float is a shared

commodity.

| Pennsylvania-90. The Department will furnish a form designated "Distribution of
Contract Time." This form will show:
the total contract time allowed for the completion of all work on the project;
a list of the various operations to be performed on the project; and
a schedule of time estimates during which the Department suggests each
operation can be performed.

At the preconstruction meeting, present for approval by the Chief Engineer,
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Highway Administration, a detailed construction schedule showing completion of all work
at or before the time allowed by the contract. Show all sequencing and all other aspects of
how work on the project will be scheduled and performed. Information may be submitted

on available Department Forms....

Washington-91. ... The Contractor shall submit a progress schedule (total working
days) to the Engineer ... This schedule and any supplemental schedule shall show: (1)
completion of all work within the specified contract time, (2) the proposed order of the
work, and (3) projected starting and completion times for major phases of the work and
for the total project. The schedule shall be developed by a critical path method....

The Contracting Agency allocates its resources to a contract based on the total time
allowed in the contract. The Contracting Agency will accept a progress schedule
indicating an early completion but cannot guarantee the Contracting Agency's resources
will be available to meet the accelerated schedule. No additional compensation will be
allowed if the Cohtractor. is not able to meet the accelerated schedule due to the
unavailability of Contracting Agency's resources of for other reasons beyond the

Contracting Agency's control....

West Virginia-86 ...The Contractor shall furnish a schedule showing how he
proposes to prosecute the work to complete the project by the date set for completion.
The schedule shall be either a bar-graph type conforming to the requirements of 108.3.2 or

a network schedule conforming to the requirements of 108.3.3. Progress schedules will






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



